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(54) BENZOFURANS 

(57)Abstract: 

PURPOSE: To provide novel benzofurans that have 
antagonistic activity to angiotensin II and are useful for 
the treatment of hypertension, aldosteronism and 
cardiac failure. 

CONSTITUTION: The compd. of formula I [R is a group 
of formula II (R3 is H, a 1-8C alkyl, alkenyl, etc.; -A-B- 
C-D- is -CH=CH-CH=N- -CH=CH-N=CH- etc.); R1 is 
H, a Hal, COOH, CONH2, CHO, etc.; R2 is H, COOH, 
COOR3 CN, N02, NH2, etc.]. For example, the compd. of 
the formula I of 2-butyl-7- methyl-3-)2-(2-(1H- 
tetrazole-5-yl)phenyl)benzofuran-5-ylmethyl)-3Himdazo 
[4,5- b]pyridine is obtd. by reacting a compd. of formula 
III (E is CI, Br, I, free OH, etc.), a with a compd. of 
formula H-R. 
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(54) [ ^BJ§ ] 



(57) (fiEjE*) 



R-CHj 




-<Y5*V (4, 5-b) fc'y^V^, 3H-^5*V 
(4, 5-c) fcfy^vSrcfcDR'ttH. 'M»y>, 
COOH, CONHt, CN, CHO, N Hi , f h7^ 
— — f^;R'liH, COOR' (R'liH, 
T/W*/^) , CN, NOn Th5/-^-5 — f/W 



(2) 



5-262768 



R-CH 2 



* [fti] 




(at, 

Rttu TIE-**, -rfttofe. 

[ft 2] 

N- 




r'|1 H, Ha K COOH, CONH2, CHO, C 
N. .NH.ifcttf h 7^-^-5 ->f^T*fc«9. 
R 2 fl H, COOH, COOR\ CN, NO2, N 
H 2> NHCOCFj, NHSOtCFjJfclifh?/- 

R 3 I1 H*fcf4*ft ; Pix6«i*t?©CJB^4:*-r5r 

R 4 »l H, l-6ffi(OC^Sr*^-5T/W^*fcri 
^rtb^Jx TT^^J S65>l-l~6fi^CJST-^*i~5 

*>ryr/w*/K rooc-7/^/k 

- 5 ->f /I'TVl'^A'* fcJi A r - T/W^/^T-fo 9 > 
-A-B-C-D-H, -CH = CH-CH = N-, - 
CH=CH-N=CH- -CH=N-CH=CH~. 
,~N=CH-CH=CH- -CH=CH-CO-NR 
4 - N — CH = CH — NR 4 — CO — x -CO-NR 4 - 
CH = CH-Jfc(i-NR 4 -CO-CH = CH-S(7) 
OtoT&O (fcfcU -CHS(Z)HS^(il-6fflcO 
C^^tt^7^^r/K Ha K COOR\ CN& 

Jztf/^fctex h y /-a— 5 ->T flsX-W&th r t ^ 

Aril «»Stt«V\ *fcl*Ha 1, R\ CF^ C^ 
E-CH 2 




lO^OOH, COOR\ CN, OR\ NO z , NH 2 N NH 
COCF3, NHSOiCFiitftf h7^-5- 

THa 111 F, C K Br I "Cfc5) <0§iM<0 

^>yyy ft b<Dl&o 

[fl»#S2] a) 2-^/U-7-^^V-3- (2 

- (2- (lH-f h7^-5-^/^) 7x^;U) 

[4, 5-b] t'y^ 0 

b) 2-^f^-5, 7-^^f-/^-3- (2- (2 
20 - (1H-7 hy/— /V-5 — f/U) 37 ^^/b) 

7 7>-5~^;Mf/V) - 3H-^^/ [4, 5- 

b) try^y 0 

c) 2-^^-5- (2-#^*^V>vi') - 
4, Kn-4-**y-3- (2- (2- (1 
h-x h y 5 — f/U) 7j-;V) ^V/77> 

-3H~- f ^/ [4, 5-c] t° 

d) 2-y^/U-4 % 5-^tKo-4-**y-3 

- (2- (2- (lH-7h7 % /-/^- 5 — f/l/) y ^ 
30 ^/W) ^/77y-5-^/Mf/^) - 3H->{;^ 

/ [4, 5-c] t°y^ 0 

e) 2 -:/^vl'- 5 -*/l/#*v/^^/l/- 4 , 5— 
fcKP-4-«y-3- (2- (2- (1H-7F7 

7t^/v) - 3H-^f^y [4, 5-c] t'y^y B 
18*#S 3 ] 1 i-K«o-«S: 1 o>'< % s'/y y 

[ft 3] 
R 1 



II 



Eft, CKBr, I, ai«OOH«4fcttRrt;tt*:» 
<tI/R 2 ll »**lliiS***tfcii5"Cfe5) ^>ft^ 



50 



H-R I I I 

(at. 



(3) 



2 6 2 7 6 8 



±©£r\ R 2 :fcJ;l//£fcl:iR£-o£7tfi^;ft^± 

tJ5/*fcH:*a¥ttK*»-C# StoKftlPitfciWK- 10 
fc t>-o<75@# N *ft:*fc«*HftlRJ^PJ**iH:*IIWPJ 

5 ] W*3S 1 |C1B*©-Jtt5fc I <Dfc&®<D'P 
R-CH 2 



imxm 8 1 i«*js i i <Dit&®jo <t 

[00 0 1] 

[0 0 0 21 
[ft4] 




[0 0 0 3] 

Hb5] 

N- 




X'h'Os R tt, H, Ha 1, COOH, CONH., C 
HO, CN, NH:*fc(4f h7/-^-5-^;H-fo 
9, R 2 (i, H, COOH, COOR\ CN, N0 2 . 
NH 2> NHCOCFj, NHSO. CF^fclix hy/ 
— — T^T-felJ, R 3 |4, H*fcli^^*tv6<i 

*=./w-efc*>, R 4 «, H, l~6|i©CS^-§rfl-T5 

r/i'^r^*fci«n ; e*n rr/i^A-j ^i-i~6(@o 

CJli L ^#-r5v'T/r^^/'U, r'ooc-7m 
■>K rl>7 y-A'- 5 — iVUT/l^/l^fcte A r -T A> 
*/\sX-hK), -A-B-C-D-tt, -CH = CH-C 
H = N- S -CH = CH-N = CH-, -CH = N-C 
H = CH-, -N = CH-CH = CH- -CH = CH 
-CO-NR 4 -, -CH = CH-NR'-CO-, -C 
0-NR*-CH = CH-ifcli-NR'-CO-CH = 
CH-m<DX>t^X'hV (fc/cU -CHS©HgTli 
1 ~6fii7>C®^-$-*-t-5T>'i'^yK Ha K COOR 
\ CNSoitF/^fclir hyy-zW-s—ryUT-g^ 

a 1 , r\ CFj. COOH, COOR\ CN, O 
r\ NO:, NH,, NHCOCF., NHSOiCF.^ 



fc^i^/UT-fe 1 ?, LTH a 1 11, F, C K Br* 
[0 0 0 4] 

m*<omm mmwt&vnti.. swm&ifttw^-o 430 

[0 0 0 5] *3Pj?©@#Jli, ^Ttt*ttJt**-i-5fra 
[0 0 0 6] -&3:i<oit&Vij3£Xf*tib<Di&ti.. & 

40 ilh<D%im*. US#fF4 880 804*3 J;U=H^#l^tiJ^9 
l/HSegiClEfttf^ffi&JZtfA. T. Chiu f> (J. . Pharmac 
ol. Exp. Therap. 250, 867-874. 1989) HXXfP.C. Wo 
ngf> (|5]±, 252, 719-725. 1990. y -y Y^m^tz^V 

[0 00 7] -jRSt I ©{k-&»f±. A^E^it/^g 
50 mifett*^. iiiff»*«*fcl±^^^*«a©B 



(4) 



>$m¥-5-2 6 2 7 6 8 



E-CH 2 




* 10 0 0 8] 

it fens, i-ft*>*>* -«a;i k -fftfr*> 

[0 0 0 9] 
[ft 6] 



II 



Eft, CK Br, I, ifiHtOOHS^fcttS 
TfR l i6£tfR\*, 8»**lKS*S?ixfcai-0-e*>5) 
H-R I I I 

*fcf4RSr — 3ifct^ixK±^f&^aR\ R**5itf 
/*fcflRI-«*i-Sri:, 43j:tf/*fctt-«*I<Z) 

[00 l 0] ±Bfc±tn r Bfc:*5V*T\ k<KiB«*S4 
*4fcHy<7**— R* r'—r\ -A-B- 

C-D-, Ar, Ha 1 jo itfEttHftSt I *5±tf I I 
A^/WJ 111 -6, SiUlii, 2, 3£fcf*4<B<£> 

/K -fy^^vK sec-^/VSfctttert-^/K fc 

1, 1-, 1, 2-£fctt2, 2-^^^^ntVK 
l-xf/i,/ptVK ^V/K l-> 2-, 3-*yc 
B^-^fv^V^vK 1, 1 1. 2- % 1, 3 
- s 2. 2-, 2, 3-Sfcl4 3 x 3-^^^/U^ 
A\ 1 -4fcte2-^fvK/^A\ 1 -Ji^yU- 1 

1,1. 2-£fctel, 2, 

fo5o TA^=/W±, #*L<ttlf~/K ;/d#-1- 
^i^/K /d^- 2 -^—/uifctt:/ h- l -^~/K 
fo6^fl-<> h- l -^-yv-ifcte-^y- l -^-/v- 

1-^-/^ ^ h- i — f ~/u$tchi:^*y- 1 — r 



[0 0 1 1.1 Ha 1 l4#*L<tt, F, C l*fcttB 
r , fcSVMil T'fo^o 

[0 0 12] Rll lH-4fcl43H->f5^/ [4, 
5-b] try^>KS*-r5**fcttlH-*fctt3H 

[4, 5-c] try^vfc**i-5*-t?*> 

20 19, J:9#»lCf4, (a) 2-R 3 -3H-^f>^/ 
[4, 5-b] fc°y (-A-B-C-D 

- -CH=CH-CH = N-C7)*^) , (b) 
2-R J -3H-V^^/ [4, 5-c] lfy>?y-3 
— f/I/ (-A-B-C-D- # -CH = CH-N = 
CH-^) , (c) 2-R 5 -lH-^^y 

[4, 5-c] fl/^y-l-^/V (-A-B-C-D 

- -CH = N-CH = CH-WI^) > (d) 

2-R 3 -iH-^yy [4, 5-b] tryyy-i 

— fA- (- A-B -C-D- ^ -N=CH-CH = 
30 CH-COI^) x (e) 2-R 3 -4-R 4 -4 N 5- 
s;tKP-5-**y-3H->fS^/t4, 5-b] 
try S/^-3 — f/l" (-A-B-C-D- a* -ch 
= CH-CO = NR A -(DmS) , (f) 2-R 3 -5 
-R 4 -4, 5-v J tKP-4-t^y-3H->f ^ 
✓ [4, 5-c] t°y v?y-3-^/l- (-A-B-C- 
D- # -CH = CH-NR 4 =CH-©I^) . 

(g) 2-R 3 -5-R 4 -4~, Kn-4-* 
*y-lH->f [4, 5-c] t°y^v-3-^ 

/U (-A-B-C-D- ^ -CO-NR -CH- 
40 CH-eD4fr&) . (h) 2-R 3 -4-R 4 -4, 5- 
^bKP-5-t^y-lH«>f^/ [4, 5-b] 
k'U^y- 3 — fA- (-A-B-C-D- ^ -NR 
4 -CO--CH = CH-(7)f^) , T'fo^o 

[00 13] ::t- A-B-C-D-SlCi5^T, C 

;v) , Ha 1 (#*L<r4F*fcttC 1) . COOR 1 
(ftSKHCOOH, COOCH3*fcl4COOC 2 H 

50 {/COOHtfe^o t<IL rttbHJ©^ — 



7 

[0 0 14] Lfc^oT, Hft*I0>flS*»tt* 
I a- I hOft^ftit*s ::T'RI«nm (a) 
- (h) K*5V^TS«LfcaO-e*>5o HR5tI a^i 

[0 0 15] R'gtt, »*L<ttH*fcttB r-Cfc 
5 0 

[0 0 16] R 2 gtt, ^KliCN, *>SV^tt»* 
L<I*X 5 — f/K COOH, COOCH 

3 , COOC2Hs*fcttNHSOiCF3"C*$>5 0 

[0017] r 3 s (H-e4tt*tfi) ftv #SL<tt«l 

»4L<r±*H^*t2~6fflOCJB : fS:*'r 

^.^4fc«7 p nk°^^fc»t-<>'^> 7!) 
yU*fcti::/P#- 1 -^^K h- 1 

yU N >- 1 -zn^/K — ^rV- 1 -31-/K 

yU, :/uzK- 1 ->f-/K — (~ /K ^^h" 
1 — , f ^/u^fctt^^y- 1 — - f ^A'TffcSo 
[0 0 1 8] R^Ste, &£L<i3H, £fcte»3;L< 
ttT/^/u (t<CCH,) , v'T/T/^^ (ir<fcl 
"i/T/^^vK 2—>7/^fvW 3-'>7y^ntf 
yl') AOOC-7/^/V (t<lC> h^v^/l^^/M 

yV-5 — f/^T/^/^ It < h7 % /-^-5-^/U 
^ ^vK 2 - (fh7 JV- 5 — f yU) ai^/u, 3 - 

1 l-fl©CM^-**r-r5A r -r/W*/Wtf*)0, £<f- 
'OS^K 1 - 4fctt 2-7^nyHc^/V^/ c fil -s 
2-*fctt3-7ain;^p bVK 1 -x 2-, 3-* 

P^y^/K (#*L<tt) o-, m-£/cl3:p n 
P^yy;K o -, m-Sfcdp-yD^^/K o 

p-H)7/Utn^f/l^<y^K o m-^fcflp 
h^y^y^f^y^y^K o m-£/ctep- 
3i \>**s*friR-A*0\?A'* (i?*t<«) o-, m 

-ifciip-^ry^v^, o-, m-^fciip-* 

yutf^i/^y-vvK o m-Sfclip-^^o^yy 
yK WSKW o-, m-ifcttp-TSVO^ 
yu^fcli (#*L<tt) o-, m-ifclip- (r h7 
y-yw- 5 — f ^v^yWT-fo^o -K* I <Dit& 



5) #W¥5~ 2 6 2 7 6 8 

8 

[0 0 19] Lfc^oT, *^B^ttt<i-> 0E£0)4>ft 

* L^*&fc<o»#-«S; I i , I j , iai-lhi 
fcitfi a j - i h j T^-fr fc3»S-C*5*^ -tlb 
ft, -^Ifcit/I a- I hfc:#fSU *»oJ:9B*i 
^B**ftTV^ft V^tt-jftA I 33 <fc V Ia-IhCg 

io ^Ttt-jKa; iisitfia-ih tcfctofc-f i i 

*5ctV I a i , I b i , I c i , I d i , lei, If 

i, igi^it/ihi^t^ ^<tt;s;nR 2 ^ 

CNifctt (»4L<fi) r F7/-/V- 5-^fy^fc 
t ^K^Tti— IKS I > Ia-I ifeitflai- 
I h i fc#j£1-SHR5S I j *5 «t V I a j , I b j , I 
c j, I d j , I e j , I f j n I g j , I h j , I i 
j , I a i j , I b i j , I c i j , I d i j , lei 
j , I f i j > I g i j & i V I h i j <D\t%m, T*fe 

20 [ 0 0 2 0 ] #4 LVMk-&«©tt<Da«$n5*tt, R 
l ^H. R 2 ^fh7^-5 — fyW, R 3 ^2-4fi 
OCJS^Sr^r-fST/l/^r/K 33 i V- A- B - C -D- 
^-C (CH 3 ) =CH-CH = N-, -C (CHj) = 
CH-C (CH 3 ) =N-, -CH=CH-N (o-H 
OOC-C6H4) -CO-, -CH = CH-NH-CO 
-*7cli-CH=CH-N (C H2 COOH) -CO- 
■C*)5, -1RSCI SrW-fSo 

[0021] -jft*i<D^*33«tt;*fc*ixe>«)ii» 

30 (^'JXLfi, Houben-Weyl, Methoden der Organischen Ch 
eraie (Methods of Organic Chemistry), Georg-Thieme-V 
erlag, Stuttgart, t < JcKW^ai^-O 430 709*5 
iV*S#W4 880 804iCE^ix5#,*fe) lUotK 

[0 0 2 2] £«-Cfcixtf. tUSStmSrSfc, RifS^ 

40 >5 0 Htt5t 1 oft^tttt, #4 L < 1 1 oib^ 

[0023] i i <n{c^m^te^x, Ett»4 t 
<liCK Br, I*fcHLSaEttSr»#i-4J:5K«« 

^yU^nyU^-^r » 6 - 1 0U<O C^^i'^ 

Hp- hjiyi^-^yu*^ yw^^r-» T*fo-5 0 
50 [0 0 2 4] I IOI I I irOSlSli, CH:ONai 



7cI4CHj OH& Jf©7/I'3 — jU<p(Dtert — Zf*?-/l'$l ]) 
kt£¥<»T >V13 ]) &mT/U=iy— K 4fcf4N a H& 

(DMF) U ^JBT/l'a^- ht-<t-5v :gg 

irWi&aicio-C^lc I I lSrtt^3E»U ft^"C*gt 

ifcHt^^-^^df-S/K (DMSO) ftifOXfrits* 
> K^ir'^ffitt^+T'Sanc- 2 0~ 1 0 or, » 
£L<I41 0~3 CCoiBLST I I bRfcZtZZ fcfc 
ioTSllCff^n^c k<Di!Sfti&«(4, Na 2 C0 3 
*fcttKi CO. *4r©T/W# y S/cf4Na 
H C O, £ fcttKHC O, ft WTfr* y &JS^$7k*& 

[0025] nwMm©v*<oa», t<K-«ai i i 
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10 

[0 0 2 6] -j&it I I (Dit^mtmmX'h^o HSSt 



10 



h 3 c 



CHO 



CHR 




*Srl&5ilcLTS5flSLT (t»]itfNaH/DMF?rffl^ 
£) »^-r5 3-R' -2- (2-R ! -7!i/V) -5 
-^f;^y/77V (E©ftfc9fcH*rWi-5-HR3S; 
II) ^*{ti-.2>r ilcio-CWbn^ (0J;tJ4 

[0029] i m®m#m m 

[0 0 3 0] roJ;5t-, gEx6Lfc*rjSfe(D-o^ffl^ 
XW& £ tlX V > SrWUJi- 5 r t i's pf«T fe 5 

V^T§J»f$n#5 hy 7i=Wf/K */THFff 
N a OH&ffi^T{^£:h4#5 2-->7V^5vK *5i 
tjti^ y -/\stpX'H,/7*---y*r/lst;m^XWm£ 

A2 0 291 969£r*tfS I/*) „ 

[00 3 1] r\ R J t3<tu:/*fcliRS(0-otfcli 
**L£U:&te0>R\ R ! :fci:U</£7cl4RSlC'£&-?-2> 

r i: Ic4 ot-K I <D—oa)fc&Vo&-&*. i <ofifeo 
fl;^fti-**i-5r t i>$.tz-*imx'h>). z<o&&t±m 

xf4. = hog£T$ ySlcilTci-^^irlcioT (0*1 
*.I4, p«^y-/u*fcil3:^y-/p«if©3FiSHt8af 
X-y*-~y>r^hX*mmu*'ao) . fcJ:t/-/£/c 

•5, *3iU t /*fcll^WlC»g6LfcT5y*J<tO!/4 



5-^^-yy 

2 



I I (E = Br) ©-ffr&fett, 09x.fi, 
-V/VTyUrt h<£>— J&5$ I VCDa-R' - 2-R" — <> 
i^/K^ns KtrosjS(-J;o-c-)^:S;vi??o-R 8 -2 
— R 2 -^yi/yn— r/t-^fT, 
[0 0 2 7] 



Hb7] 




IV 



[0 0 2 8] 
Hfc8] 




-T5 (0dx.ti, fryft* (I) fcfflv^SJfclcio 
T) , J8 J: V/* 7c (4= h y COO HSIcJDtK^ 

30 [o o 3 2] roiptc mfi, mt/^^y^tzn 

jv*iyqc&, ZtiZtiftozb&X'ZZo r'=hT'& 

£R£<DR 4 aSHJ^T-&5te<DRS-^&t4, 

40 N-^f^foU K>, 1, 

— =3r-yt Knfy 5 v'V^fctt^dr-y^f-^^^D h 

J—ivti. if (07/^=1—^. THFi^i-r/K 
»4ig{k> 7 k'O^vtf^itixik&m. ttcttzti 

,1,37- k *^k-7-hy -7^*fctt*y ■? Aftt'wr 

y j^^-fhy -7 a * 7c is* y 

fcDT/tsjj'j&mmmm.. m^m-r h y -7a^7ci4tj y 

50 ^Aftfrofi^gfffi, *7cl4hy^^/i'T5v^7cl4i 



(7) 

U 

X\ »-30~+2 00t, »* L<I42 0-6 0°CX' 
ftt>tlZ>„ 

[0 0 3 3] &&X'htlt£. — JRSC I ©fls£#Jfc:l3tt6 
iliio Ti»f S c t So r.co4 5lc, «*. 

14, NHCOF.tfcllCOOR'l (CL^-CR 3 14H£( 

*fc(4HOOCS$r#tf-^ I (D^-fS^-g^l^ 10 

S. i*7vug|4, WitfNaOHt 
fcl4KOH£ffl^T7fc, */THFifcli*/i>m 

vtfo-i o otwj&gT-BMfctsrfcris-etS. 

[00 3 4] -ISSI (R , *3.fctf/*fcfiR , =CN) 

I (R'jSitf/SfcttR^T 1 h ?^-At5-' C^) 
©fh7 , /-^ftbW. T3?flsh 

mmt*.mte¥<D*m&i&m'pX'2 o-is ot;, .»* 

L< 148 0~ 1 4 0t©ialt\ *fcl4T5?flS*- h y ? 20 
A^rN-^^fn ]) K^^-C^Jl 0 0~2 0 OtOfi 
gT\ ffl^Sri:##£LV\ -j&it I ©i£Sl4, Mftfr 
fflV^C, »^5SI#JHIifilCgElft-r5 r t S„ r 

©®£jcffl^#s&i4, t<\c£m¥mz%mx-zz&. 

t < K. JUJftK, flBSI*> (aralip 

hatic) , ^S^*fciim^SS:-S«*fci4#^£* 
/u#^rV;v, ^fc^SfcttSSS, 0tJx.HU St 30 

^3^s, 

* 4 tfy 9 y /HSSSfcft £ ^ * - * & WP*> 
s D Wfctftr* 7- h*if©43a*ttJ-*BT?#*v^* 

[0 0 3 51 — COOH^fcttx h?:/y 

t>L<i4#y ^A^fci^s-t hy ■>AtL<i4*y ? 

fcL<l4T/lo(7 y ±g&JS&lc, ifctt»j£t57y* 

= a^ic^-t s r t t So f v 7 -/ y )\>wiiW$- 

[00 3 6] -jftSC I <D%iM(0<t&%)}i£V : Ztib<03L 
a*W«c*»T# S&tt. < t t-o©|K^ffl*fc 50 
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rom^ett^t i: tic a§)/je»sii*»»ica*A*b 

Sr£K4oT, J|«l»UlM*0»it^fflv^-4:4*tf* 
So #e>nsm!*tt, t hffi*/cl4t!)#)fflElg#!i:L 

^ma^mmm) ti< i4#s««)is^*fci45SA^ 

TV— (D^c*>lcJ:SS^®tT*J»), ^off^oit; 
14, 7k, tt4fc», ^<^v?/ut^3— /i', ^y^^uyiT' 
K, 1f7^^, *s>v"^v, IL«*fcl4r>7 p >*i:* 

-tjua-xKiftfhtr btiio mi w&mi 

spws:-^icffl^f>tt, wm^*ivx&Vi&(D®mMiz 
fci4^s^j *m v * 5 WRttmstids 4 y-t/wis t < 

Ic^fflffcSo J»H^ftKliS!4K:. »*L<I4 
»tt*fcl47ktt^«, fcit/SSiS, fL«?R*fcl4^ v 
(implants) ##S»ttS-5-i::JBv*e>ft5. K 
A^T'V'-t LT<DS^-ICI4, -fn^7^Ym^m (03 
xl47 yflfitt^ft**) ^lcS»*fcl4^S$-erfc?g 

^ttftatSrSiau-cfffiE^-a-sr. fc^ffi-efc*. »a 

^14, ^^*©P5A|g§rfflV^T.S:4•$r^f5 r t^T't 
So ffao<b^i4*fc, WiBft»i-5ri:*s-Ct, # 
fc*i.6W»ftji«9tt, 0iJ;tl4attfflH§S^rogJitlcffl^ 
btbSo KiE©PStil4, *B:6«-e#. *SJ:V/*fc 
14, ^^J*iJ:U { /*fcl4Mil»l, fUCSiJ, ft 

SJEICf^S-rS^, S«tt^H*3 4U:*fe?riJfcJ;U«/* 

ttlf, rtvbtt, fiSJxil4-o*fcl4^nW±<Ot'^ 5 
>, WlS*J*fcH:}B*5W*^©, -o*fclitn»±o 

[0 0 3 7] *^BJ(D^)KI4, ii^, gE*U<Z>rfJfi£<Dft&<D 
PMfetP^ICL-C, .fcfc'L, i < \Z*m®m 880 80 
4KE«©{fc^*i:ra«tL-C, »SL<(4ffl4*[5iS 

t)»lmg~lg. t<lc:50~500mg, *Sft*S 
tLS„ 0ffl4l4, »*L<ttJ&0. l~50mg/kg 
t<lCl~l OOmg/k gMT'foS. 

L, -€:ixmw[B*<DJS#cD#3t<Offlftl4, #t>fe-CJ£ 
®ffl<oa-*dS@, 0J3.I4, ^ffl^ixS^^b-g-^icD 
'^jb6, ¥», <M, tt»J. Affi, « 

[0 0 3 8] ±E*34U f TIElc*iV>T^:T©fi^l4«fi; 
Tv^^tvS. ^TroHJS0i)lcJo^T, r^*felc4S» 
Wli tl4, i;-ST*feixl47K^x., *^g!a D D ^«figlc4 
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oT#*"C*>*tfi pH£2-l O^PSSLT, ft til * ft 
SILT, by ^A±-eft*S*T, 

e> > y # y /v±-e*> ? p ^ h ^ 7 ^ >r -*j «fc / * fc ft 
&&it\z£^xm$i-rz>z.t$:M&-rz>o ms (fa 

5) O 

[0 0 3 9] 

mmm] 

0. 2 3 g(DNa(D2 0 m 1 <D^?/ — /UjSJRSr, 3. 
2g02-^-l (*fctt3) H— f [4, 
5-b] t°y v?V(0 7 5m 1 <T>*9/— /Mgjfcfc 1 5# 
B^Wr«TLTJPx.5. a^»i:Se)C3 0»B2 0 
TC"e«»-LT3IW84*X, 8^2 0m 1 ODMFlcg 
fi?LT, 3. 4 5g©5-^p^f;i/-2- (2-^ 
h^r^;l/^^;W7ai^/l/) ^y/77^10mlO 
DMF^(C0 t C-C«^L^^^^-pLTjDx.5o fi£ 
M2 0 < Ctl6^WL'C, JK6**T, 
«fe"C»«LT, *>y*^K^n-7b^77U, 2 
-y^yu-3- (2- (2-^h^y^/U*^7xr: 
/V) -<yy77V-5->f/Mf/W -3H-^^y 

[4, 5-b] ey v?^3»#e>*t5. 

[0 040] HJS0«J2 

(a) 1. 8 9 g(D2-7 r f/V-7-^f/U-3H- 
[4, 5-b] fyi^V (»j&7 5-7 6*0 
5r6Oml0DMFI:^tT v 1. 4 4g©S8A!l 

? A£r- 1 0 1 4T,XMtlX. fi-frttS:- 1 4T,X 

4 OfrmmWLX, 5. 9 7g(05-yo^f/U-2 
- (2- (l-MJ7x^Mfyv-lH-T^7/" 

/U-5--Y/V) y^^/v) ^y/77> ( Taj ) <£>i 

2 0ml^DMFMClTlTJOi5o #^T\ 
*S:-1 4 c CT^bl-2^P5, 2 0ttl6ffl«j$ 

^77^^iWi^fUy/^^/^ (9 8 : 
2) % ft^T* K/W^iy/SK^^ (8:2) "CtTofc 
m> 2 -y^/U- 1 -^=T^- 3 - (2- (2- ( 1 - 
hy 7x-;M^-lH-r h =7*/—;v- 5 -f/u) 7 
i-^) ^y/77>-5-^f/MfM - 3 H — f $ 

[4 N 5-b] t°y^>^bn^ 0 Rf = o. 6 

1 (Sl^f 7 : 3) , MS (FA 

B) = 7 0 6 o HHBtm taj r*R©j:3fcLTt»e>*i 

[0041] mmtmm^x<o o - v^*- v y a-<d£ 

iSHt (UVfiBJf) C±oTo-yn^f/Ky^F 
y^ (1*^6 9^) Sr#5o ^tii. ^S£#y*Aco# 

2- (o-i/7/^i//^'» -5-7* 
f;^yX7^r t K (18^9 9*0 £#5 0 DM F 4* 
(^) N a H t*7 TT* 2 0 1 1 1ft L T , 2-o-> 
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7y7i^/u- 5 -^f/u-^y/77^ (Sfc£ii2 
-mt) rtiSrSWKh/^vt-er^khy 
^/i^£fflv^T2-o- (i-bv t^^x*^- 

lH-fh7 % /-^-5-^^) 7i.^-5-^/l^ 
^77> [M2 8 9t»ffl 

2- [2- (lH-7h7/^-5 — f/l/) 7^ 

-5-^f;i/^y/7 7^ s #^ rtuihy 

10 ^T^X7>#STTaK D P D^ffiT2- [2- (1- 
h y y=.zz.fls**J-As- 1 H-x |>7^-/u-5-^;v) 
7x^] -5-^f/^y/77> (»£l6 7 c C) 

ftl-ioT TAJ (Rj&l 6 9*C) ^tbttSo 
[0 0 4 2] (b) (a) X'&btltcm® (Rf = 
0. 6 1, lg) S:6 0ml©4NtS^t*t>'S 

«K«»LT, «5r2 0tT*l «5S 

m> «*^»»«:firv\ 2 -y^- 7-^^-3 - 

(2- (2- (lH7h7/-^-5-^;U) y^=- 
20 tv) ^y/77^-5->f;^f^) -3 — f ^ 

[4, 5-b] t-y^y (^2 5ot, #M) *n 

5p MS (FAB) =4 6 4 Q RtlClt, &0>ffr&% 

[0 0 4 3] 2-^^vU- 5, 7-^f/^3H-^f 
[4, 5-b] XV*J>k TAJ ^<b. 
/I— 5, 7-^?VU-3- (2- (2- (l-hy7 
i^;Mf^- 1 H-X h 7 s /— /U- 
/W) ^y/77>-5-^/Mf-/H -3H-^^/ 

[4, 5-b] ey^y, fc<tt;if tHci/m 

30 V^tti^h, 7 -i?*?fr-3- (2 

- (2- (lH-f h7^~5 — y^^jv) 

-<yy77y-5-^wf/v) -3H — r ^yy 

[4, 5-b] b°y^> (S^2 5 6t) t>\ 2-77 
JV- 5 - (2-^/U^^ri/^V^) -4, 

p-4-«y-3H-^;^/ [4, 5-c] try 5^ 
> ( rcj , 3 -^vvvu- 5 - (2-'<yv ? /^v' 

-4-t^y-3H — r [4, 5-c] t 9 y^y 
<0**aaiD5W»fcJ:oT»b*t5) t ^aj frh, 2- 
40 ^^-5- (2 -^/UTK^r^^v^/U) -4, 5-v? 
tKn-4-t^y-3- (2- (2- (l-H;7x 
^Mf/V-lH-rh7/-^-5^^) 
/U) ^/7 7V-5->f^^) -3H->f^/ 
[4. 5-c] fc-y^>, ioitftftHCl/m 
U-Vt^b, 2-^/^-5- (2-^/W/K^r^-<>> ? 
/b) -4, Ko-4-**y-3- (2- (2 

- (lH-7h7/-/^-5->f^) 7x^) -<>y 
77y-5-^/Mf^) -3H--f^*V [4, 5- 
c] fy^VsP, 2-^^-4, 5-^t Kn-4- 

50 **y-3H-^syy [4, 5-c] t'Di/yi 
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TAJ frb. 2-^-4 v 5-v ? tKD-4-« 
y-3- (2- (2- (l-M/7xn;^f;l/-lH 
-rh7/^-5->f/U) y^^jv) ^yyyyl/- 
5->f/MxVU) -3H--f^y [4, 5-c] t°y 

^y, ^it/iftHCi/^fyt^b, 2-y 

fyl/-4, Kn-4-t^y-3- (2- (2 

- (lH-f h 5 y^AO -<>y 
77>-5-^Wf/l/) -3H-^^y [4, 5- 
c] IfV^tK 2-^/w-5-*/u^*v^^/v- 

4, 5-v ? tKP-4-t*y-3H->f^/ [4, 10 
5-c] (rtltiS-^V'^-S-^V^ 
^^v-^/W#^/W^^-2-^/U-4 N 5-v?fcK 
p-4-^y-3H-^f;^/ [4, 5-c] t'!)^ 

-4-^^rV-3- (2- (2- ( 1 - hU y^^-tV* 
^-1H-tF7/-^-5->{^ ^jl^/U) 

/77V-5-^;M^) ~3H->f^/ [4, 5 
-c] ey^/y, fcitftt^HC 

2-^/V-5-#A'#*5o*xVl'-4, 20 
Kn-4-^^f-y-3- (2- (2- (1 H-x hy/ 

xvU) -3H->{^y [4, 5-c] fc'y v^ri^ix 

[0044] HJgtfiJ 3 

(2-^7/7x^;V) ^y/77> 

[0 0 4 5] 2-^/1—3- (2- (2->T/:7;x 
=-;V) -7-^xVU- 30 

3H-^.^y [4, 5-b] ey^y, 3- (2- 
(2-yr;7x^/v) ^y/77y-5--</Mf- 

/U) -2-31^-5, 7-^f/U-3H-^f^y 

[4, s-b] ey^y, 2-^^-5- (2-*/u 

if^i/^s^jV) -3- (2- (2-y7/7x^) 

^yy77y-5-</u^f^) -4, 

4-t^ry-3H-^^/ [4, 5-c] IfJI v>>\ 

2 -y^/b- 3 - (2- (2-yry7x^) ^yy 
77y-5 — f/^f-yw) -4, K0-4-* 

*y-3H->f [4, 5-c] t'y^y, 2-^ 40 

xVl/-5-*/!'#*v'>t?yU-3- (2- (2-^7/ 
y^i^/W ^<yy77y-5->f;M^) -4, 5- 

-ytKp-4-^y-3H-^f^y [4, 5-c] 
ry i?> 0 

[0 0 4 6] H16#J4 

- 5 -yn^^ fvu- 2 - (2- (l-h!)7x^ 
f;u-lH-rh7y-^-5-^;i/) ym^/w) 

y77y?:ffl^T-^i i i-e*$ix6aHB»s^e> 

^6ix5 0 50 
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[0 0 4 7] 3- (3-7^^-2- (2- (1-hU 
7x^f/l^-lH-fh7^-5 — f/U) 7x 

^yy77y-5 — f/M?vu) 
7-^f;w-3H--f^y [4, 5-b] t'y^y, 

*5J:t«»#i*6, 3- (3-/p^-2- (2- (1H 
-Th7/-/v-5->f/w) y^n/u) ^<y/77y- 
5 — f/l^^vU) -2-7 P f/V-7-yf;U-3H--f 
5^*/ [4, 5-b] tr» ^ 3- (3-yn^-2 

- (2- (1 - h !)7x^/Mf/V- lH-7h7y- 

;w-5 — T/^) y^=-/^) ^/77y-5-^Mf 
;w) -2-^^-5, 7-^f;u-3H-^^y 
[4, 5-b] fc°y^>\ J3j:tfll#*»fe, 3- (3- 
yp^-2- (2- (lH-rF7y-/V-5->f;v) 
y:r~/U) ^yy77y-5-^f/Mf/v) -2-^ 
;U-5, 7-^f^-3HW5^/ [4, 5-b] 
t°y^>\ 3- (3-^p^-2- (2- (1-HJ7 
x^^-lH-7 ^-5->f/u) y^ 

/i^) ^yy77y-5-^/Mf/^) -2-^/U-5 

- (2-^^^r^^^) -4, 5-^tKo-4 

-t^y-3H-^f^y [4. 5-c] t o yv?y, *s 

itfft#d^e>. 3- (3-yo^-2- (2- (1H- 
7h7/-/^-5->f;V) 7x^/1/) ^<yy77y-5 
— fy^^/l") -2-^/1^-5- (2-*/^^rv-^< 
-4. Kci-4-^y- 3H — f 5 

*V [4, 5-c] 3- (3-^p^-2- 

(2- (1 - h y yxL—Asttf-jV- 1 H-x h7 s /"^ 

-5 — f/w) 7i^) ^y/77y-5 — f^y^- 

/P) -2-yf;U-4, 5-> ? tKP-4-«y-3 

h-^*v [4, 5-c] fy^y, js j: tf«#a* 

3- (3-y'p^- 2- (2- (1H-7 h^y — 

/W-S-^/V-) ^<yy77y-5-^/Mf 

/U) - 2-yf/V- 4 , 5-^kKP-4-**y-3 

h-> < [4, 5-c] t°y^y, 3- (3-t'd 

■=e- 2- (2- (1 - h y 7x^/M fvW- 1 H-T h 
y V—jv— 5-4/1') y^~/u) s<>-yy y>- 5 — i 
/uy^vw) -2-^ p x^-5-y;^7^>v'y^^-4, 

5-i/t: KP-4-^y-3H — ( [4, 5- 

c] eyv^ *5j:vft#*^e>, 3- (3-yp^-2 

- (2- (lH-7hr/-/V-5-^^) 7x^) 

^yy77y-5->f/Mf/i') -2-yxvu-5-# 

/U#*i/>^-4, 5-yfc KP-4-t^y-3H 

— r [4, 5-c] t°y 

[0 04 8] Hlg^J 5 
3lffi#l2a) bmm\ZLX. 2-yf/^l (4fctt 
3) f 5 4^ [4, 5-b] \?})i?>i>*blk<D£5 

[0 0 4 9] 5-yp^y x/W-2- ( 2 -~ Fp7x 
^/u) ^yy7 7 y5:fflK, 2-yf;u- 3 - (2- 
(2--hP7x^) -<>yy 5 — f/Mf 

/u) -3H-^f;^y r 4 , 5-b] eyyy 5-y 
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^y^77^^t, 2-^/1^-3- (2- 
(2- h !J 7^o7t hT ^ K^zc^/U) ^y^77 
^-5-- fA^fvU) -3H-^^/ 5-b] 
f!/^ 5-7n^>f^-2- (2-^777x^ 
/U) -3-7/^o^y/77>^t, 2-7*J-As 
-3- (2- (2~y7;7x^;V) - 3 -7/U^n-< 
y/77^-5^/Mf^) -3H-^f^/ T4, 
5-b] fcry$J>\ 5-yp^f/l/-3-^DP"2 
- (2 -a: h^r^>*/U>K^Ut7 3i^/U) ^y/77>5: 10 
ffl^T, 2-^^-3- (3-^cin-2- (2 

*f-}V) -3H->f-;^/ f4, 5-b] fy^y 0 

[0 0 5 0] I»|6 

lg(D2-^-3- (2- (2-* h^S/A^tf^- 

;i/7x^v) ^y/77-y- 5 — f/M^-yw) -3H- 

T4, 5-b] eii^V, 1 2m 1 02NON 
a OH*»iK*5<tW4 8ml tf>3i* / — /U<DU&%)Z: 2 
'«fW«»L-C, *V^-CJI«**5. •HC-lT?pH3lC» 
ttfkLT, 2-^71—3- (2- (2-*^#*yU7 20 
^-/u) ^y^/^7^-5 — f/U^^/W) -3H-4 5 
W T4. 5-b] \f*J*J>*aXs rixS:«a»«L 

[0 0 5 1 ] Hi£0»J 7 

4 2 0mg^)2-7'f^-3- (2- (2-^7/7* 

^y/77y-5--f;^f/^) 
3H->f T4, 5-b] *?yi?> y 2 06mg(O 

Tv^fc h y ^/Hftfciin 5m 1 <r>**/\s^<om&m 

Sr9 6^r B m*-rSo 4 8B*B«, ^blCO. 2 g ©7 

2-^/1—7-^^-3- (2- (2- (1H 
-7h7/-^-5-^^) 7xn/U) Ky/77y- 

5 — r^f-^) -3H-^f^y s-b] t°y 

[0 0 5 2] »JSt5KS?r«^^:tl^^# 
[0 0 5 3] HJSM8 

lg©2-^f/i/-3- (2- (2-^hP7x^;V) * 



4 -yo^D- h y^Srffl^T 

5-> h^ry^/^^Mf/^ 
3 -/d^d f^-^K^i^Srfflt^T 

5- (2-31 h^A/Utf-zK^/W) - 



*^<y/77y-5 — f/^^f/W -3H--f^^y 

r 4 N 5-b] t?y ^^(0 3 Om 1 <T>^$ J — >vWfc& 
1 g(D7^-N i±-C2 O^-CflfE-eHt'oftUa^JiS 

T> 3- (2- (2-7 5 /7x^;U) ^<>/yy>- 

5-b] fy^VSrWS. 
[0 0 5 4] JgJfetfiJ 9 

2. 8 2 g<D h y 7;U*p> * ^*/l^ViMi**£> 1 
0ml©iWWf-l/y*»*, 3. 96g<7>3- (2- 

(2 - 7 ^ / y ^y/77y-5 — f/Mf 1 

/W) -2-^-3H->f^y T4, 5-b] fc°y 
^*3it;i. 01g<Z)h!)xf;V7^y^30ml^ 
0 6 OTC-CJBTLTJDX. 

5o a^»*r*«LT2 ors-efife-c, ^mm^iSL 

£\ tS*<D*MB«>ft* 2-^.^-3- (2- (2-h 

!i7;^p^?y^y7; k^^-^) ^y/77 

^-5->f/M^) -3H-4^?y T4, 5-b] 

ey^ym 
[oo55] mmm i o 

0. 7 9 g©^nn7t h !i;KD5m 1 ODMFS 
j££7. 0 7gO2-^-3- (2- (2- (1- 
h y 7x^f;i^- 1 H-x h7/-^-5 — f/U) 
7x^/V) ^y/77V-5-^Wf/V) -4, 5- 
Kn-4-t^y-3H — f^/ 5-c] 
t:°y Zs>$5£Tfl . 1 7 g CD^7 y h 
(7)2 5m 1 DMF&7&IC2 OlCtfJJW LWblTlt 
iDx^o »^»Sr.$bK2 0 < C"t?3 0^IB*»L.T, * 
±K&#\ ^S:JtlDx.TpHS:6lcLT > 
©*«fe"e»»L"C. 2-y^/u-5-^T/y^/u-3 
- (2- (2- (l-h^x^/Mf/u-lH-rh 
/U— 5— /V) ^rc^-yU) ^<y/77y-5->f 
/l^fvl") -4 N Ko-4-**y-3H->f 

s^y T4, 5-c] try ^y?:#5o 
[0 0 5 6] I^Kax, ft(OJ:54 2-^-3- 
(2- (2- (1 - h y 7x^;Mf;i/- 1 H-x h 7 
/— /u- 5--f AO ^y/77y-5->{^ 

y^/V) -4, Kp-4-«V-5-R - 

3H->f^/ r 4 . 5-c] t°y^vSr#5o 

5-^^/U- 

5 -~J=f-^- 
5 -tert-T'fvl' 
5- (2-y7Mf^) - 
5- (3-v'T/7 f D tVu) - 
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5- - 
5- (m-7;Vtn / <y^) - 

5- (p-y/^p^y^) - 

^{bo - * n P'O^tS^'C 

5- (o-^nn^yi//!/) - 
Iftm-^ a P><y JBVvc 

5- (p-^DD^y^/v) - 
5- (o-^p^e^y^) - 

ftftp-^P^y^ffl^t 

5- (p-^p^y^) — 
^4b p - ^ fvi^< > v^/vSrmv % T 

5- (p-^^/V^Vv^/U) - 

5- (o-Hl7/l^tD^f/^y^) - 

5- (p-F!)7;^D^f/^y^) - 
5- (o-^ h^r^yV^^My^/V) - 

5- (p— ^ h^-^/A/UsRn/l^Vv^yl/) - 
^bo-i/T/^V^SrfflVv-c 

5- (o-^7^<y^) - 

5- (m-^ry^y^) - 

5- (p-y/^y^) - 
*{bo-~ hD^y^fflv^t 

5- (o-^Fn^y^) - 
5- (m--hP / <y^) - 

^{bp-~ hp^y^ffl^t - 

5- ( p -^ho/<y^;V) - 

^{bo- h y 7/^p7t hr^ K^<^^yu4rfflv^T 

5- (o-hy7;^P7th7U^y^) 

^{bm- h y 7;U;*-py-fer hT^ K'Ov^Sr/BV^T 

5- (m- h U 7/VtP7t K'O'^) 
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